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Insu1 in  release  during  alpha-adrenergic  receptor  blockade  in  a  variety  of  experimen¬ 
tal  .nizaals  has  raised  the  possibility  of  a  direct  effect  of  alpha-blockace  or.  insu¬ 
lin  secretion.  However,  in  7  unanesthetized  baboons,  af.  increase  in  the  serum  insu¬ 
lin  concentration  during  ohentolamine-induced  alpha-adrenergic  receptor  blockade  oc¬ 
curred  only  in  hyperglyceuic  animals  and  the  magnitude  of  the  increase  in  serum  ins¬ 
ulin  was  significantly  correlated  with  the  serum  glucose  concentration  i  mediately 
prior  to  phentolasiine.  These  findings  are  consistent  with  observations  showing  r.o 
effect  oil  alpha-adrenergic  inhibitors  on  basal  insulin  concentration  in  (normogly¬ 
cemic)  nan  and  indicate  that  insulin  secretion  during  alpha-adrenergic  receptor 
blockade  occurs  onlr  in  the  presence  of  an  appropriate  glycemft  stimulus. 
(Erdr.crinology  89:918,  1971) 
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Insulin  Release  During  Alpha-Adrenergic  Receptor  Blockade; 

Primacy  of  the  Glycemic  Stimulus1 
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ABSTRACT.  Insulin  release  during  alpha 
adrenergic  receptor  blockade  in  a  varie.ty  of  ex- 
|K-iiiiu-nlaI  animals  has  raised  the  |Kissil;ility  nf 
a  direct  effect  of  nipha-filocknde  on  insulin  sceie- 
iinn.  Il.nvever,  in  7  unanestheti/ed  halx-ons.  an 
increase  in  the  set  inn  insulin  concentration  dur- 
Int;  iiltentoliunine-induceil  alpha-adrenergic  re- 
ceptor  IH'-ckade  occurred  only  in  hy|ierglyeemic 
animats  and  tile  magnitude  of  the  increase  in 
se;-um  insulii.  was  significantly  correlated  with 


the  scrum  glucose  concentration  immediately 
prior  to  phentolamine.  These  findings  are-  con¬ 
sistent  with  olrservatums  showing  no  effect  of 
alpha -adrenergic  inhiiiitors  0:1  fiasyi  insulin  con* 
cent  ration  in  (normoglycemic  >  man  and  indicate 
that  insulin  secretion  during  alplia-adrenergtc 
receptor  blockade  occurs  only  in  the  presence  of 
an  appropriate  ••lycemic  stimulus.  tEndoceinotogs 
89:  918.  1971  > 


HYPEKINSUMNEMIA  (luring  plientd- 

;unine-in<luced  alplia-adrerrergic  reeeptoi 
blockade  Ibis  liecn  oliserved  in  rats  ( 1 ).  clogs  ('*J> 
ami  liaUsins  '3).  In  contrttsl.  an  inciwise  in  the 
scrum  insulin  concentration  lots  not  Steen  seen 
daring  pltentolatnine  infusion  in  fasting  human 
subjects  t‘4-6).  Our  measurements  of  serutn 
glucose  ami  insulin  during  alplia-adrenergie  re- 
eepittr  blockade  in  fitsting  balloons  jiernm  nv- 
on-iliaiion  of  these  conflicting  oiiservations. 

Materials  and  Methods 

Serum  insulin  was  measured  hy  rail ioimmu noas¬ 
say  using  dextmn-foatcd  charcoal  to  se|mrate  anti- 
IhjI v-lxxind  from  uniwund  insulin  (7 1.  Porcine  in¬ 
sulin  standards  were  used.  Dilution  experiments 
vdth  a  high-insulin  halioon  serum  demonstrated  an 
adequate  degree  of  censs-reactivity  between  ltalmon 
and  |Mircine  insulin  with  respect  to  our  antiserum. 
All  insulin  values  rc|*»rted  in  this  |«per  were  de¬ 
termined  in  a  single  assay:  the  intra-assay  coef¬ 
ficient  of  variation  of  replicate  determinations  on  a 
norma!  serum  in  our  lalx-ratory  was  6.8',.  Serum 
glucose  was  measured  hy  the  ferricyanide  met  lew! 
with  a  Technicon  dual-channel  Aut.«Ansly/er. 

AH  studies  were  ;.erformed  on  unamsi  fieri. -ed 
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’■  The  opinions  or  assertions  contained  herein  are 
the  |*r'vate  ones  of  the  authors  and  are  not  to  In- 
construed  as  official  or  reflecting  the  views  of  the 
Navy  Dejiartment  or  the  Naval  sere-ice  at  large, 
'lire  ex|>eriments  rcjurrtcd  herein  were  conducted 
according  to  the  princi|d*s  enunciated  in  "tluidc 
for  l-almratory  Animal  Facilities  and  Pare." 

5  Teaching  ami  Research  Nchohtr  of  the  American 
P<>|  lege  of  Physicians.  Re|>rint  requests  should  lie 
addressed  to  Dr.  fryer  at  the  De|>nrtment  of 
Medicine.  Washington  University  School  of  Med¬ 
icine,  St.  Is-uix,  Mo,  6IHtn. 


male  Imlxi'ins  < Dapio  daguera\  weighing  lietween 
2d  and  2>S  \g.  Four  hr  after  tr.itKplili/atiot)  with  1- 
(l-|»henylc.;.'cIohexyl  pqicridine  hydrochloride  (Ser- 
nvlan'.  1.0  mg  kg.  for  insertion  of  arterial  ami 
venous  catheters  and  placement  in  a  primate  chair. 
Igise-line  oiiservations  were  la-gun.  Ninety  min 
later,  a  rapid  iv  injection  of  5.0  mg  of  phentola- 
mine  iRegitine.  Ctlgr  was  given  ami  an  infusion  of 
phentolamiir".  25  as  min.  was  la-gun  ami  continued 
for  the  following  30  min.  Arterial  sani|ilt-s  for  serum 
glucose  a.id  insulin  determinations  were  drawn  at 
<».  60. 90.  105  and  1 20  min. 

The  adequacy  of  the  alpha-adrenergic  receptor 
lilorkade  produced  hy  these  ikses  of  |iheiito1nmine 
was  estaolLshtsI  in  control  fialxmn*  given  iv 
e|itm-|>hrim*  -in  preparation'.  In  the  alrscnce  of 
[•hentilamim-.  tin*  diastolic  pressure  res|*onse  *o 
0.1  „g  kg  of  epinephrine  iv  exceeded  20  mm  Hg  in 
ai!  instances  whertas  during  ohentolamim*  infusion 
this  resjionse  was  reduced  loir  5mm  Hg.  Inasingh- 
animal,  iv  epinephrine.  2.5  «g  kg.  produced  the 
cx|iected  fall  in  serum  insuiin  ei.ncentration. 
whereas  this  iL«se  caused  an  increase  in  the  serum 
insulin  level  in  animats  receiving  phentolamine.  in- 
dicaling  that  effective  alpha-receptor  blockade  had 
unmasked  the  Iietn-meptor  stimulating  effect  of 
epinephrine. 

As  a  group,  these  l-ylx-m-  are  clearly  stressed, 
as  evidenced  hy  the  elevated  mean  Iwse-iine 
catecholamine  excretion  measured  in  other  sim¬ 
ilarly  pre|iareif  animals  in ou.-own  laboratory  it-. 

Stamlanl  statistical  methods  were  used  iff  -,  Cor¬ 
relation  was  determined  hy  a  least  squares  anal¬ 
ysis:  the  c< -efficient  of  variation  wa«  defined  as 
the  standard  deviation  divided  by  the  mean,  ex- 
pressed  as  a  |wteen:age. 

Results 

Tire  serum  glucose  and  insulin  values  jrrior  to 
and  during  pltentolatnine  administration  are 
sliown  in  Fig.  1 .  No  increase  in  t  Ik*  serum  insulin 
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NOTES  AND  COMMENTS 


PHEilTOL- 


PHENTCL- 


Fic.  i.  Serum  glucose  (inter¬ 
rupted  lines)  and  insulin  (solid 
lines)  concentrations  in  7 
unanesthetized  hab-mns  prior 
to  and  during  j>hentolamine- 
induced  al;'ha-adrenergic  re¬ 
ceptor  blockade. 
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concentration  occurred  during  phentolamine 
infusion  in  the  3  halxxjns  witn  serum  glucose 
values  of  84  92  mg,  100  ml  immediately  prior 
to  phentolamine,  where: us  increments  r  anging 
from  6  to  8-3  #iU/ml  in  the  serum  insulin  con¬ 
centration  occurred  (hiring  phentolamine  infu¬ 
sion  in  the  4  animats  with  scram  glucose  values 
114  266  mg  100  ml  immediately  Itefore  phen- 
tolamine.  Furt I aej more,  in  the  7  animals  the  |>er 
cent  increase  in  serum  insulin  concentration 
during  phentolamine  infusion  wan  ^.-mificant  ly 
correlated  with  the  serum  ghi-ose  concentra- 
tion  immediately  prior  to  phentolamine  sr 
=0. 879;  p<.0l'i. 

Discussion 

Despile  the  occurrence  of  ail  augmented 
serum  insulin  response  to  a  glucose  load  during 
phentolamine  infiision  in  man  (5,  61.  Kasai  in¬ 
sulin  levels  do  not  rise  (hiring  alplia-adrenergk* 


receptor  blockade  (4  6).  Tlieae  oliservatiom 
suggest  that,  while  symputltetic  inhibition  o! 
insulin  secretion  may  modulate  the  insulin  se¬ 
cretory  response  to  a  glucose  load,  it  does  not 
tonicaily  limit  insulin  secretion  in  tlic  liasal 
state.  In  contrast,  the  development  of  hyjier- 
insulinemia  during  alpha-adrenergic  receptor 
blockade  lias  lieen  observed  in  busting  rats  1 1  », 
dogs  >2)  and  KiKsins  (3).  ft  is  implicit  in  the 
latter  reports  that  insulin  release  in  tliesecxperi- 
mental  animals  is  a  *'utvtion  of  alplia-adrener- 
gic  receptor  blockade  per  ,*e,  a  mechanism  in¬ 
consistent  with  tlie  cited  findings  in  man, 
fn  the  present  study,  insulin  secretion  during 
phentolamine-induced  alpha-adrenergic  recep¬ 
tor  blockade  in  fasting  Kiltoons  was  a  function 
of  the  serum  glucose  concentration  at  tlie  time 
of  initiation  of  phentolamine.  Hie  serum  insulin 
concentration  did  not  increase  during  phentol¬ 
amine  infusion  in  3  K-tboons  with  serum  glucose 
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concentrations  of  less  than  100  mg/100  ml, 
whereas  increments  in  the  serum  insulin  con¬ 
centration  (ranging  from  120 1  j  500%)  occurred 
in  4  balloons  with  serum  glucose  concentrations 
of  greater  than  100  mg/100  ml  (Fig.  1).  Further¬ 
more,  in  tlie  7  animals  studied,  the  per  cent  in¬ 
crease  in  the  serum  insulin  concentration  during 
alpha-adrenergic  receptor  blockade  was  sig¬ 
nificantly  correlated  (p<.01)  with  the  serum 
glucose  concentration  at  the  initiation  of 
plientolamine  infusion.  Thus,  alpiia-adrenergic 
receptor  blockade  permitted  the  insulin  re¬ 
sponse  appropriate  to  the  glycemic  stimulus  lmt 
did  not  trigger  insulin  release  in  tlie  alwence  of  a 
glycemic  stimulus.  As  a  corollary,  the  relative 
hypoinsufinemia  and  hyperglycemia  in  some 
baboons  prior  to  phentoalmine  may  have  been 
due  to  stress-initiated  sympathetic  activation, 
which  thus  set  tlie  scene  for  glucose-stimulated 
insulin  secretion  with  tlie  induction  of  alpha- 
adrenergic  receptor  blockade. 

In  conclusion,  insulin  secretion  during  alpha- 
adrenergic  receptor  blockade  in  our  animals,  as 
in  man,  occurred  only  in  tlie  presence  of  an  ap¬ 


propriate  glycemic  stimulus  to  insulin  secre¬ 
tion. 
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